The aim of this study was to determine the average penile length of a group of healthy, young Turkish men, and to investigate the relationship between penile length and somatometric parameters in the same group. The flaccid and stretched length and circumference of the penis was measured in a group of 2276 physically normal, young men. The correlation between penile length and weight, height and body mass index (BMI) of the participants was determined by Pearson's analysis. The mean age of the participants was 21.1±3.1 (18 --39) years. The mean flaccid, fully stretched and circumferential length of the participants' penises were 8.95±1.04, 13.98±1.58 and 8.89±0.86 cm, respectively. There was a significant relationship between all of these variables (Po0.01). Although weak positive correlations were found between the mean circumference length and BMI, there were no correlations between both the flaccid and stretched lengths and BMI. The penile length must be known to be able to determine the abnormal penile sizes and to make convenient decisions in the counseling and/or treatment of people with short penis concerns. Our study provides mean penile lengths in a large sample of healthy, young Turkish men, and the penile dimensions were found to be weakly correlated with somatometric parameters.
INTRODUCTION
Morphological abnormalities of the penis can affect interpersonal relations and provoke emotional disorders, affecting quality of life. 1 Additionally, the penis appears in virtually every aspect of life, such as medicine, religion, art and culture, the media and the common folklore. Concerns over penile size and a desire for a longer penis are common in the male population, and the number of male patients seeking andrological consultations for a 'short penis' is increasing. 2 Penile length measurement is necessary in many situations. Some of these situations include a diagnosis of micro penis (including hormone deficiencies), anatomic malformations of the genitalia, defining the situations requiring penile-lengthening procedures, evaluating the results of medical or surgical intervention of the penis and experimental studies. 3, 4 On the other hand, it would help to educate and inform patients about normal penile sizes, who are anxious about the size of their penis and to manufacture condoms in the correct sizes. 5 Many studies have investigated penile measurement and its relationship to somatometric parameters such as height, weight, waist/hip ratio, body mass index (BMI), shoe size and index finger length. 6 --9 The largest study on penile length in the current literature was done by Ponchietti et al. 9 on 3300 young Italian males. They also correlated it with weight and height, but only for a random sample of 325 subjects of the same set of subjects. So far, this is the largest study to investigate both penile measurements and somatometric parameters like height, weight and BMI.
The aim of this study was to determine the average penile length and to investigate the relationship between penile length and somatometric parameters in a group of healthy, young Turkish men.
MATERIALS AND METHODS
After the Local Institutional Review Board of Dicle University Medical Faculty's approval was obtained contingent upon receiving informed consent, 2276 healthy, adult men, 18 --39 years old were involved in the study, which took place between March 2009 and May 2010. Individuals with congenital or acquired genital abnormalities (e.g., Peyronie's disease, penile curvature) were excluded from the study. All measurements were performed by the same examiner (HS) to minimize the inter-observer error and under similar environmental conditions (room light, air-conditioned room and at temperatures varying from 23 to 25 1C).
Penile length was measured along the dorsum of the penis by a ruler with millimeter markings, with the subjects standing up. The penile measurements assessed were the circumference; the diameter at the midpoint of the penile shaft, at the flaccid length; from the pubopenile skin vertex, depressing the pubic fat, to the extremity of the glans, with the ruler placed against the dorsal part of the penis, at the fully-stretched length; and from the pubopenile skin vertex, under maximal---but not painful---extension and depressing the pubic fat, to the extremity of the glans with the ruler placed against the dorsal part of the penis.
All participants' ages were recorded. Their height and weight were measured and recorded, and their BMI (ratio of weight in kilograms to height in meters squared) was calculated.
The statistical analyses were performed by SPSS for Windows 15.0 (SPSS Inc., Chicago, IL, USA). Data were presented as mean ± s.d. Results were evaluated using descriptive statistics and a Pearson's correlation analysis (two-tailed Pearson's correlation coefficient, or r). A P-value of less than 0.05 was used as a threshold for statistical significance.
RESULTS
The mean age of the participants was 21.1±3.1 (18 --39) years. Of these, 2259 (99.25%) were circumcised. Table 1 shows the characteristics of the study sample. In addition, Table 2 shows the descriptive statistics for the penile dimensions among the members of this sample.
The mean flaccid, fully stretched and circumferential lengths of the penis of all participants were 8.95 ± 1.04, 13.98 ± 1.58 and 8.89±0.86 cm, respectively. The mean flaccid penile length was shorter than the mean stretched penile length, and there was a positive correlation between them (r ¼ 0.672, P ¼ 0.000). A positive, statistically significant correlation was found between the mean circumferential length, mean flaccid length and stretched penile length: r ¼ 0.608, P ¼ 0.000 and r ¼ 0.371, P ¼ 0.000, respectively.
There was a weak negative correlation between age and the mean circumferential length (r ¼ À0.051, P ¼ 0.016), but no correlation was found with other penile measurements (P40.05). Weight and height were found to have a weak positive correlation with all penile measurements. Likewise, BMI was found to have a weak positive correlation with flaccid and circumferential lengths, but not with the stretched length.
DISCUSSION
There has been a steady increase in the number of people complaining of having a 'short penis' and consequently seeking penile enlargement procedures. This is likely a result of many young men who seemingly base their idea of normality on the images of penises seen in pornography. It seems that the percentage of men worried about having a short penis will increase in the near future as a result of misleading messages coming from these media, particularly in the Internet era, where pornographic images of very large penises are often co-marketed with devices or clinics claiming to be able to increase penile size. 2 In a recent study, of the 250 patients with a complaint of a small penis, 64% said that their concerns about penile size started in childhood, when they compared their penis with that of their friends, whereas 36% said that their concerns began during their teenage years, after seeing pornography. 10 If a man perceives his penis to be inadequate---whether real or imagined---negative feelings invade his interactions with his sexual partner, and even with his professional associates. 11 The 'small penis syndrome' is defined as an anxiety and found in men with a normal-sized penis, but who are anxious about the size of the penis, in contrast to men who have a truly small penis (micropenis). 12 The number of patients visiting sexual dysfunction clinics, who are concerned with having a short penis has been found to be increasing steadily. Mondaini et al. 2 reported that most men who seek penile-lengthening surgery 'overestimate' the 'normal' penile length. In their study of 67 patients complaining of a short penis, none were found to have a severely short penis. Of these, 19 patients (28.3%) still wished to explore the possibility of surgery, despite after a thorough explanation during the visit.
The data from Turkish population about penile length were reported previously. 3, 6, 13 In 331 volunteers, 67% of them were satisfactory about their penile size (13.6±2.3), with a desire to have bigger penises during erection. 13 Also, 62% of them were thought that a larger penis is more necessary for female sexual satisfaction. However, it is shown that women do not necessarily believe that a larger penis is 'better'.
14 This data showed that not only patients with small penis syndrome, but also men who think his penis is normal want to enhance his penis in Turkey as a result of penis is a symbol of masculinity.
Although the desire for penile augmentation is increasing worldwide, indications of such have not yet been clearly established, and many complications have been reported. 15 Surgical techniques for penile elongations offered to young men that think their penis is too small are limited, and the few described lack high numbers of patients and long-term followup. 16 Liposuction can provide a 'visual' lengthening effect only. Suspensory ligament release followed by post-operative penile stretching provides some length gain (1 --2 cm), associated with relatively rare complications such as penile shortening, decreased angle of elevation or penile instability. 17, 18 Skin enhancement techniques can cause severe deformities, dehiscence, and in some cases, hypertrophic scarring. 16 Thus, providing standardized data on penile dimensions seem necessary to make convenient decisions in the treatment of people with short-penis concerns.
The tissue quality of the penis has been found to decrease significantly with aging, and the biomechanical behavior of the flaccid penis during stretching is significantly different for young men than it is for old men. 19 This reality is why we used young men for the study.
There has still not been enough study on the topic, and there is no standard technique for getting an accurate penile length measurement. Some of the authors measured penile length at the dorsum of the penis from the pubopenile junction to the tip of the glans. 6, 20 However, others described a more accurate method to measure penile length. 21 --23 On the basis of this method, in this study, researchers preferred to push the caliper into the pubic bone at the dorsal aspect of the penis to eliminate the effect of the pubic fat pad.
Measurements of the penile length are generally made during flaccid, stretched and erect states. The first study about penile length was reported by Loeb 24 in 1899, and the average flaccid penile length as he measured it was 9.41 cm. The average flaccid penile length, circumference and the mean stretched length obtained in the present study are similar to the other countries shown in Table 3 . In the relevant literature, some general observations are possible about the penile length. First, the values for penile length show some consistency. Second, with a value of 8 --10 cm, the flaccid length is usually 3 --4 cm shorter than the stretched penile length and 5 --6 cm shorter than the erect length. Third, there is a good correlation between stretched penile length and erect length. 12, 20 It is generally accepted that a true The above-mentioned studies tried to determine the normal penile length. However, the variability among these values reflects the ethnic diversity of populations that were studied, as well as different measurement techniques. The differences in age characteristics and study samples of the patient groups used for the studies could also be contributing factors. To our knowledge, the current study is the third-largest series in the relevant literature, and the average penile length was found to be parallel to the other series, as shown in Table 3 .
In the previous decades, numerous urological studies have focused on penile measurements in different populations, but few studies are available about the relationship between penile measurements and different explanatory variables, such as somatometric parameters. Shah and Christopher 7 reported no correlation between shoe size and penile length. A study of 52 Greek males, aged 19 --38, revealed that the glanular and total penile lengths are insignificantly inversely correlated to age, weight, BMI and height/weight ratio, and positively to height and (statistically significantly) with index finger length. 8 In the largest study of literature, Ponchietti et al., 9 in a subgroup of 325 males, showed that penile measurements (length and circumference at the midshaft) are correlated to height, weight, and BMI. In a sample of 1500 young men, Mehraban et al. 4 reported a significant correlation among age, height, index finger length and penile dimensions, but no significant effect of waist/hip ratio or weight. In the present study, weak positive correlations were found between penile measurements (circumference, flaccid and stretched lengths), and height and weight (the r-value varies from 0.076 to 0.205). Although weak positive correlations were found between the mean circumference length and BMI, there were no correlations between the flaccid and stretched lengths and BMI. To our knowledge, this is the largest study in the literature, until now, that investigated the relationship between penile size and somatometric parameters. Both the previous reports and our results demonstrate that there is no exact association between penile length and somatometric parameters. Therefore, this correlation is inadequate to make a clinical application in which penile length measurements are necessary. However, these results may demonstrate variability among different study samples, age groups and ethnic populations.
Circumcision is a very common procedure in the world, though this ratio may vary in different countries. 25 In our study, 99.25% of those seen were circumcised in Turkey. There is no study that has addressed the impact of circumcision on penile measurements in adults. To the our best knowledge, only one report have demonstrated a statistically significant difference between circumcised and uncircumcised penises in Brazilian child. 26 However, they report that the length of penile corporeal body evaluated by ultrasound are not significantly affected neither in circumcised, nor uncircumcised penises. We could not compare the circumcised with the uncircumcised men, as there were so few of the latter. To investigate the effects of circumcision on the penile measurement, further studies are needed.
Conclusion
To inform a man who perceives his penis as being inadequate, and before surgical planning for penis enlargement, urologists must know the normal penile length in their patients' specific population. In this study, the mean flaccid, stretched and circumferential lengths were found to be 8.95, 13.98 and 8.89 cm, respectively. Significant inter-correlations were observed between all measures of penile dimensions. Penile dimensions are found to be correlated with somatometric measures, such as height, weight and BMI. A significant difference was observed between the penile dimensions reported from different countries. The results demonstrate that, like other studies, penile lengths and circumference measurements are somatometric characteristics and, as such, are related to somatometric parameters, even if this relationship is not of clinical significance. To gain more insight into the morphological aspects of penile dimensions, a multi-centered, multi-ethnic study is needed. 
